The distinctive features of diastrophic dwarfism are micromelia, a normal head, scoliosis, club foot, and joint contractures (Lamy and Maroteaux, 1960) . Some 40 cases have been identified. Lamy and Maroteaux (1960) described 3 and noted 11 others in earlier published reports. Subsequently additional cases have been described by Kaplan et al. (1961) , Taybi (1963) , Stover, Hayes, and Holt (1963) , Langer (1965) , Paul et al. (1965) , McKusick and Milch (1964) , Rubin (1964) , and Amuso (1968) .
It is important to establish the diagnosis of diastrophic dwarfism. Of 8 patients seen by the authors, 2 have died in infancy from aspiration pneumonia and respiratory failure. Long-term survival is associated with severe dwarfism and an ultimate height of about 140 cm. There is a continuing need for clinical help during development in order to minimize the handicap from joint contractures, dislocations, club feet, and scoliosis. In spite of such care it is likely that a severe physical handicap will occur. Some of these patients have a cleft palate and some have swellings in the ears. Parents require advice on the genetic hazard. The purpose of this paper is to illustrate these points by reports of 4 patients.
Case Reports Details are recorded of trunk and limb measurements in Table I , of ranges of joint movements in Table II , and of severity of scoliosis in Table III Elbow: flexion Hip: flexion
Knee: flexion Case 2. A girl, weighing 3-3 kg., was born in 1962. Pregnancy had been uneventful apart from some hyperemesis. The father and mother were not related and were aged 31 and 27 years, respectively. The mother had had one previous miscarriage and there was one normal sister born in 1956.
At birth the child was noted to have short limbs, bilateral talipes equinovarus, and a cleft palate. There was good movement at all joints except the wrist and fingers, and these were stiff at the proximal interphalangeal joints. The thumbs were abducted and mobile. A tentative diagnosis of achondroplasia with arthrogryposis was made.
At the age of 4 weeks, a translucent cyst in the left pinna was aspirated. The club feet were treated with Denis Browne splints from birth for 5 months, but correction was unsatisfactory. When aged 1 year bilateral soft tissue corrections were performed, and these were followed by elongation of the Achilles tendons. The child was able to sit at the age of 6 months and to walk at about 2 years. Further elongation of both Achilles tendons had to be performed, and a series of plaster of Paris casts was applied to the feet. The palate was satisfactorily repaired at 2 years 9 months.
At 3 years and 2 months (Fig. 3 ) the child weighed 12 kg., and was 78 cm. tall. The limbs were short and there was limitation of movement at the shoulders, elbows, hips, and knees, with fixed deformities. The fingers were stiff in extension at the proximal interphalangeal joints, but very mobile at the metacarpophalangeal joints. There was some lateral curve of the little finger. The thumbs arose from the hand more proximally than usual, were widely abducted, and very mobile (Fig. 4) . Opposition was possible to the base of the little finger, with the interphalangeal joint of the thumb straight. The child used the hands dextrously. The feet showed no varus deformity, but there was a slight residual equinus deformity of 5°on the right. She walked well in ordinary shoes. The spine showed a slight right thoracic scoliosis, and a lumbar lordosis when standing. The head, chest, and skin were normal. The pinnae of the ears showed a curious thickened, crumpled appearance, with two round, hard lumps within the cartilage on the left side (Fig. 5) .
Case 3. A boy was born in 1954, after a pregnancy in which the mother had been 'larger' than usual. The father and mother were not related and were aged 30 and 24 years, respectively. There was one normal brother born in 1952 and one normal sister born in 1957.
At 16 days of age bilateral talipes equinovarus, cleft palate, and 'pigeon chest' were noted. When aged 18 months a thoracic scoliosis was observed for the first time: subsequently its severity increased and a Milwaukee brace was fitted. Bilateral coxa vara was noted. In his third year bilateral Brockman's operations on the feet and the first stage of a palatal repair were performed. In his fourth year the palatal repair was completed. When he was 11l years old he weighed 23-2 kg. and was 98 cm. tall (Fig. 6) (Fig. 7) . One patient (Case 2) had a failure of ossification of the odontoid and minor subluxations at the C 2-3-4 level. Anomalies of segmentation and development of vertebral bodies can occur (Case 3). Mild flattening of some cervical and dorsal vertebrae has been noted. Measurement of interpedicular distances in the lumbar region shows that the caudal narrowing of the canal seen in achondroplasia is absent, and the canal shows identical widths at all lumbar levels (Fig. 8) . There is no narrowing of the sagittal diameter of the spinal canal.
Pelvis and hips. The acetabular roofs are flat and there is some 'squaring' of the ilia. However, the deep sacrosciatic notches seen in achondroplasia have been absent. There is delay in the appearance of the femoral capital epiphysis, and its subsequent development is poor (Fig. 9) . Dislocation of the hip (Fig. 10) or coxa vara (Fig. 11) Limbs. (Fig. 10 and 12 .) The diaphyses are short, the proximal limb bones (e.g. humerus) being less short than the distal bones (e.g. radius and ulna). There is some metaphysial widening and radiolucent zones may be seen in the metaphyses. There may be progressive deformity of the epiphysial plate into a chevron outline at the distal ends of the femur, and angulation between the distal radial and ulna epiphysial plates can occur. In general terms those epiphyses whose development is delayed and which show abnormal irregular development are those that partake in the major limb articulations. The other centres, such as those of the trochanters, develop relatively normally. Dislocation (Fig. 10) may be seen.
Hands and feet. In the foot, talipes deformity is found and the deformity may be severe (Fig. 13) .
The thumb is set low on the carpus, with deformity of the first metacarpal. There is delay in appearance of secondary centres for metacarpals, metatarsals, and phalanges. Accelerated carpal centre development occurs (Fig. 14) . The bones of the carpus and tarsus may show a ring-like outline.
Discussion
Though the complete syndrome of a diastrophic dwarfism is rare, it is a unique combination of deformities not seen in any other bone dysplasia. The diagnosis is relatively easy to establish once the condition is known. Differentiation from superficially similar forms of dwarfism, especially achondroplasia, is important because of the greater morbidity, the difficulties of management, and the very different genetic prognosis for the parents. Other conditions that may appear to have some superficial resemblance to diastrophic dwarfism include spondylo-epiphysial dysplasia (both Morquio's disease and the pseudo-achondroplastic variant).
Classification. Clinical examination of these 4 patients suggests that among them there is a variable degree of joint contracture. Summation of the joint movements in Table II (except for shoulder abduction for which information was incomplete) confirmed this impression and indicated that there were two subdivisions of the syndrome, namely, the 'stiff' and 'lax' types (Table IV) . Cases 1 and 2 are relatively stiff and Cases 3 and 4 relatively lax.
Previously recorded cases are apparently of the 'stiff' variety. However, the patients who are in the 'lax' subdivision have all the essential criteria for the diagnosis. M0rch (1945 M0rch ( ), Catel (1951 , Jackson (1951) , Kratz (1956) , Lato, Severi, and Ceccarelli (1957) , and Lamy and Maroteaux (1960) .
Parental consanguinity was present in the families reported by Helweg-Larsen and M0rch (1945) , and since Lamy and Maroteaux's paper, in those of Taybi (1963) 
